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OPTICAL RECORDING MEDIUM 
DISCRIMINATING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an apparatus or circuit for 

optically discriminating the type of an optical recording 
medium. The invention also relates to an optical recording 
medium discriminating apparatus suitable for use in an 
apparatus which reads information from an optical recording 
medium. 

2. Description of the Background Information 
Optical disks of 120 min diameter, called compact disks 

(CDs), which carry the data for music reproduction or the 
like, and optical disks of 300 mm in diameter, called laser 
disks, which carry the data for images reproduction and 
speeches or the like, have become popular these days. A disk 
reading apparatus which handles both types of optical disks 
is provided with means for detecting the diameter of an 
information-recorded disk so that can discriminate whether 
the disk is a compact disk or a laser disk based on the 
detection output from this means. 

Because the discrimination of the disktype is based on the 
di?’erence in the shape of each disk. the apparatus cannot 
discriminate between disks which have the same diameter as 
compact disks but di?’er therefrom in the recording or 
reproduction system. 

SUMMARY OF THE INVENTION 

Accordingly, it is an objective of the present invention to 
provide a discriminating apparatus which can discriminate 
between disks which have the same diameter but dilfer from 
one another in the recording or reproduction system. 

According to the ?rst aspect of the present invention, 
time is provided an optical recording medium discriminat 
ing apparatus for discriminating at least two types of optical 
recording media having pits of different depths which carry 
recorded information. The device causes a light beam of a 
predetermined wavelength to be incident to an optical 
recording medium detecting the amount of retnming light 
therefrom and producing a read signal according to the 
detected amount of returning light. The detector detects the 
amounts of returning light in two areas, linepsymmetrical to 
each other in a tangential direction of a track consisting of 
a sequence of pits producing a push-pull signal correspond 
ing to the difference between the amounts of light in the two 
areas. The detector also has a phase comparator for detecting 
the phase di?ierence between the read signal and the push 
pull signal, whereby discrimination of the type of optical 
recording medium is achieved based on the phase dilfaence. 
The optical recording medium discriminating apparatus 

according to the ?rst aspect of this invention detects the 
phase difference between a read signal and a push-pull 
signal. both obtained by a light beam of a predetennined 
wavelength incident to a recording medium, and discrimi~ 
nates what type of an optical recording medium the depths 
of recorded-information carrying pits belong, based on this 
phase di?ierence. 

According to the second aspect of this invention, there is 
provided an optical recording medium discriminating appa 
ratus for discriminating at least two types of optical record 
ing media having pits of dilferent depths which carry 
recorded information, comprising: A device for causing a 
light beam of a predetermined wavelength to be incident to 
an optical recording medium, detecting amounts of light 
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2 
returning light from the optical recording medium in two 
areas. line-symmetrical to each other in a tangential direc 
tion of a track consisting of a sequence of pits, and produc 
ing a push-pull signal corresponding to a difference between 
the amounts of light in the two areas. The detector also has 
a level comparator for comparing the level of the push-pull 
signal with a reference level, whereby the type of the optical 
recording medium is discriminated based on the comparison 
result from the level comparator. 
The optical recording medium discriminating apparatus 

according to the second aspect of this invention compares 
the level of a push-pull signal, obtained by a light beam of 
a predetermined wavelength incident to a recording 
medium, with the reference level, and discriminates the type 
of an optical recording medium the depths of recorded 
information carrying pits belong, based on the comparison 
result. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram graph showing modulation levels of 
an RF signal and a push-pull signal with respect to the pit 
depth for each wavelength of light incident to a disk; 

FIG. 2 is a block diagram showing a disk discriminating 
circuit according to one embodiment of the present inven 
tion; 

FIG. 3 is a timing chart illustrating the operation of the 
disk discriminating circuit in FIG. 2 with respect to a 
short-wavelength disk; 

FIG. 4 is a timing chart illustrating the operation of the 
disk discriminating circuit in FIG. 2 with respect to a 
long-wavelength disk; 

FIG. 5 is a block diagram depicting a demodulation 
system in an information-on-disk reproducing apparatus for 
both a short-wavelength disk and a long-wavelength disk, 
which is represented by the disk discriminating circuit in 
FIG. 2; 

FIG. 6 is a diagram showing modulation levels of an RF 
signal and a push-pull signal with respect to the pit depth for 
each wavelength of light incident to a disk; and 

FIG. 7 is a block diagram showing a disk discriminating 
circuit according to another embodiment of this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now 
be described with reference to the accompanying drawings. 
To begin with, the principle of the disk discrimination of 

this invention will be described with reference to FIG. 1. 
In FIG. 1, the horizontal scale represents the depths of pits 

(phase depth) in a disk, and values 0 to 0.5 are normalized 
with 633 nm, while the vertical scale represents the modu 
lation levels (equivalent to the amplitude levels) of an RF 
(high frequency) signal and a push-pull signal, which are 
obtained by allowing a single light beam of a wavelength it 
(nm) to be incident to a disk having pits with the depth 
indicated on the horizontal scale and then receiving light 
re?ected and di?racted by the pit surface. The RF signal is 
a signal according to re?ected light of the incident light 
beam, which has a modulated component dependent on the 
presence or absence of pits and the pit length, and it is used 
as a read signal carrying information recorded on the disk. 
The push-pull signal is produced by the known push-pull 
method or far?eld method and corresponds to the di?‘erence 
between light components of the light re?ected and dif 
fracted by the pit surface, which are respectively output from 
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two light-receiving areas that are optically symmetrical to 
each other with respect to the center of a track. This 
push-pull signal is used as a tracking error signal for the 
information reading point. 

It is obvious from the graph that whatever the wavelength 
of the light beam is, if information is recorded with the pit 
depth that maximizes the modulation level of the RF signal, 
a push-pull signal with a su?icient amplitude (modulation 
level=0) cannot be acquired. That is, tracking servo using the 
push-pull signal cannot be accomplished. As a possible 
solution to this problem, the modulation level of the RF 
signal to be set may be made slightly lower than the 
maximmn value so that information is recorded with the pit 
depth that allows the push-pull signal to have a su?icient 
modulation level. 

Let us now consider short-wavelength disks which have 
the same outer shape as the abovedescribed CD, whose 
light beam for reading information has a wavelength set to, 
for example, 425 nm as one standard for the reprodudion 
system, and which are being developed for the practical use. 
If disks are normalized in such a way that the pit depth of 
this type of disk is set smaller than the maximum value of 
the modulation level of the acquired RF signal and within 
the range where the polarity of the push-pull signal is not 
inverted, i.e., smalla' than the pitch length D (e.g., a depth 
D1), the modulation levels of the RF signal and push-pull 
signal acquired from this normalized disk would both be 
positive. 
With regard to the existing CDs which are long 

wavelength disks, information is recorded with the pit depth 
B of V4 of 633 nm. As the wavelength of the light beam for 
reading information is set to 780 nm as one standard for the 
reproduction system, however, a push-pull signal with a 
su?icient amplitude can be obtained. If the light beam of 425 
nm which is used for the aforementioned short-wavelength 
disk is incident to this long-wavelength disk, the modulation 
level of the acquired RF signal becomes positive whereas 
the modulation level of the push-pull signal becomes nega 
tive. 
Between the cases where a short-wavelength light beam is 

incident to a short-wavelength disk and where the short 
wavelength light beam is incident to a long-wavelength disk, 
the polarity of the push-pull signal with respect to that of the 
RF signal is inverted, i.e., the phase of one signal leads or 
lags from the phase of the other signal. The principle of the 
present invention for disk discrimination is to utilize the 
dilierence between the phase relationship between the RF 
signal and push-pull signal, acquired by emitting a light 
beam of a predetermined wavelength onto a disk of one 
standard for the recording pits or reproduction wavelength, 
and the phase relationship between the RF signal and 
push-pull signal, acquired by emitting the light beam of the 
predetermined wavelength onto a disk of another standard 
The following will speci?cally discuss how to discriminate 
disks based on the principle. 

FIG. 2 shows the structure of the essential part of a disk 
discriminating circuit according to one embodiment of this 
invention. 

Referring to FIG. 2, a 4-split light-receiving element 11 
has its light-receiving surface split to four light-receiving 
areas A, B, C and D by two orthogonal lines. Those 
light-receiving areas A to D receive the re?ected and dif 
fracted light of a short-wavelength of, for example, 425 nm 
from the surface of a disk pit (not shown) in such a way that 
the two orthogonal lines are along the track’s tangential 
direction and the radial direction of the disk, respectively. 
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The photoelectric conversion outputs of the individual light 
receiving areas of the lightqreceiving element 11 are sup 
plied to an addu- 12 to be added together. The adder 12 
outputs the resultant signal as a read signal having a modu 
lated component of the light beam incident to the disk, 
which are dependent on the presence or absence of pits and 
the pit length. This read signal is supplied to a high-pass 
?lter (HPF) 121 for the extraction of an RF signal, and is 
also supplied to a low-pass ?lter (LP'F) 122 for the extradion 
of a focus sum signal. The focus sum signal is supplied to a 
comparator 13, which in turn binarizes the received focus 
sum signal and sends the resultant signal to the clock input 
terminal of a ?rst-stage D ?ip-?op 14 for the RF signal. The 
inverted Q output of this ?ip-?op 14 is input to the D input 
terminal of the ?ip-?op l4, and the Q output of the ?ip-?op 
14 is supplied to the clock input terminal of a second-stage 
D ?ip-?op 15. The ?ip-?op 15 has a D input terminal 
connected to a power supply Vac and outputs a ?rst polarity 
discriminating signal from its Q output terminal. 
The light-receiving areas A and B of the light-receiving 

element 11 form one of two areas line-symmetrical to each 
other in the track’s tangential direction and the light 
receiving areas C and D form the other area. The photo 
electric conversion outputs of the light-receiving areas A and 
B are supplied to an adder 21 to be added together, and 
photoelectric conversion outputs of the light-receiving areas 
C and D are supplied to an adder 22 to be added together. 
The output signals of the adders 21 and 22 are supplied to 
the inverting input terminal and non-inverting input terminal 
of a diiferential ampli?er 23 as front and back or right and 
left received light outputs of the re?ected and di?'racted light 
with a given track's tangential line in between. The differ 
ential ampli?er 23 acquires an output signal corresponding 
to the difference between the supplied, received light 
outputs, and supplies the output signal as a push-pull signal 
to a comparator 24. The comparator 24 binarizes the 
received push-pull signal and sends the resultant signal to 
the clock input terminal of a ?rst-stage D ?ip-?op 25 for the 
push-pull signal. The inverted Q output of this ?ip-?op 25 is 
input to the D input terminal of the ?ip-?op 25, and the Q 
output of the ?ip-?op 25 is supplied to the clock input 
terminal of a second-stage D ?ip-?op 26. The ?ip-?op 26 
has a D input terminal connected to the power supply Vcc 
and outputs a second polarity discriminating signal from its 
Q output terminal. 
The invm'ted Q output of the ?ip-?op 25 is further 

supplied to the reset input terminal of the ?ip-?op 15, while 
the inverted Q output of the ?ip-?op 14 is supplied to the 
reset input terminal of the ?ip-?op 26. 
The operation of the thus constituted disk discriminating 

circuit in the case where a short-wavelength disk having a pit 
depth A1, for example, in FIG. 1 is the target can be 
explained with reference to the timing chart shown in FIG. 
3. 

In an infcrmation reading mode with the open tracking 
servo loop by the push-pull method, a focus sum signal b 
acquired from the LPF 122 has a waveform according to the 
shape of the undulation of a sequence of pits and a push-pull 
signal c acquired from the diiferential ampli?er 23 has a 
waveform which has a leading phase (by approximately 90 
degrees in the illustrated example) with respect to the phase 
of the focus sum signal b. The focus sum signal b is 
binarized by the comparator 13 to be a rectangular-wave 
signal d, and the push-pull signal c is binarized by the 
comparator 24 to be a rectangular-wave signal f. Those 
rectangular-wave signals d and f are frequency-divided by 
two by the ?ip-?ops l4 and 25, thus yielding signals e and 
g having a duty ratio of 50%. 
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At the rising edge of the Q output signal e of the ?ip-?op 
14 to set the ?ip-?op 15, the inverted Q output signal 
(inverted signal of the signal g) of the ?ip-?op 75 is 
normally at a low level, so that the ?ip-?op I5 maintains the 
reset state and its Q output signal h maintains the low level. 
At the rising edge of the Q output signal g of the ?ip-?op 25 
to set the ?ip-?op 26, the inverted Q output signal (inverted 
signal of the signal e) of the ?ip-?op 14 is normally at a high 
level, so that the ?ip-?op 26 is set in response to the rising 
edge of this Q output signal g and is reset in response to the 
transition of the inverted Q output signal (inverted signal of 
the signal e) of the ?ip-?op 14 to the low level. In other 
words, the Q output signal i of the ?ip-?op 26 goes high and 
stays so over a period from the rising edge of the signal g to 
the rising edge of the signal e. 

In short, in an information reading mode for a short 
wavelength disk with the open tracking servo loop by the 
push-pull method, the second polarity discriminating signal 
i having a pulse width corresponding to the leading amount 
of the phase of the push-pull signal with respect to the phase 
of the focus sum signal is output, and the ?rst polarity 
discriminating signal h keeps the low level. 
The operation of the disk discriminating circuit in the case 

where a long-wavelength disk having a pit depth B, for 
example, in FIG. 1 is the target can be explained with 
reference to the timing chart shown in FIG. 4. 

Unlike in the case of FIG. 3, the push-pull signal 0 
acquired from the diiferential ampli?er 23 has a waveform 
which has a lagging phase (by approximately 90 degrees in 
the illustrated example) with respect to the phase of the 
focus sum signal b. At the rising edge of the Q output signal 
e of the ?ip-?op 14 to set the ?ip-?op 15, the inverted Q 
output signal (inverted signal of the signal g) of the ?ip-?op 
25 is normally at a high level, so that the ?ip-?op 15 is set 
in response to the rising edge of this Q output signal e and 
is reset in response to the transition of the inverted Q output 
signal (inverted signal of the signal g) of the ?ip-?op 25 to 
the low level. In other words, the Q output signal h of the 
?ip-?op 15 becomes high and stays so over a period from the 
rising edge of the signal e to the rising edge of the signal g. 
At the rising edge of the Q output signal g of the ?ip-?op 25 
to set the ?ip-?op 26, the inverted Q output signal (inverted 
signal of the signal e) of the ?ip-?op 14 is normally at a low 
level, so that the ?ip-?op 26 maintains the reset state and its 
Q output signal i maintains the low level. 
As is apparent from the above, in the information reading 

mode for a long-wavelength disk with the open tracking 
servo loop by the push-pull method, the ?rst polarity dis 
criminating signal h having a pulse width corresponding to 
the lagging amount of the phase of the push-pull signal with 
respect to the phase of the focus sum signal is output, and the 
second polarity discriminating signal i keeps the low level. 
Because the levels of the ?rst and second polarity dis 

criminating signals or the presence/absence of pulses gen 
erated for a short-wavelength disk diifer from those for a 
long-wavelength disk, it is possible to discriminate whethe 
the target disk is either a short wavelength or a long 
wavelength variety. If the subsequent stage of the disk 
discriminating circuit is designed in such a way as to 
produce a single polarity discriminating signal correspond 
ing to the difference between the levels of the ?rst polarity 
discriminating signal h and the second polarity discriminat 
ing signal i. this single polarity discriminating signal may be 
given with di?erent levels respectively for a short 
wavelength disk and a long-wavelength disk so as to be 
associated with the relationship between the polarity of the 
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modulation level of the RF signal (equivalent to the focus 
sum signal) and the polarity of the modulation level of the 
push-pull signal, which has already been discussed in the 
foregoing description given with reference to FIG. 1. 
The ?ip-?ops 14 and 25 frequency-divide the binarized 

signals of the RF signal and push-pull signal by two to 
produce signals with a duty ratio of 50%. This frequency 
division is executed to cope with the case where the duty 
ratios of those binarized signals do not become 50%. This 
will be described more speci?cally. The second-stage ?ip 
?ops 15 and 26 constitute a phase comparator section which 
treats the rising edges of the two rectangular-wave signals as 
reference points for the phases to be compared. Only one of 
the ?ip-?ops which receives an input with the rising edge 
earlier is set through the operation of setting one of the 
?ip-?ops by the rising edge of the earlier input and forcibly 
resetting the other ?ip-?op by the high-level portion of the 
earlier input following that rising edge. With the structure 
which supplies the rectangular-wave signals d and f directly 
to the clock input ta'minals of the ?ip-?ops 15 and 26 
without the frequency division and supplying the inverted 
signals of the signals d and f to the reset input terminals of 
those ?ip-?ops, if the high-level durations of the 
rectangular-wave signals are short as indicated by the bro 
ken lines of d and f in FIG. 3, the aforementioned operation 
fails and the discrimination outputs become as indicated by 
the broken lines of h and i in FIG. 3. To prevent this 
malfunction, the frequency-divided signals of the 
rectangular-wave signals d and f, which are acquired from 
the ?ip-?ops l4 and 25 and have duty ratios of 50%, are 
input to the ?ip-?ops l5 and 26 in this embodiment. In other 
words, if the binarized signals of the focus sum signal and 
push-pull signal have duty ratios of 50% as indicated by the 
solid lines of d in FIG. 3 and f in FIG. 4, basically, the disk 
discriminating circuit can be structured without using the 
?ip-?ops 14 and 25. 

FIG. 5 exempli?es a demodulation system which is con 
structed by the above-described disk discriminating circuit 
and is used in an information-on-disk reproducing apparatus 
that can read information from both a short-wavelength disk 
and a long-wavelength disk. 

In FIG. 5. an RF signal is supplied to an EFM demodu 
lator 31 as the demodulation section for a long-wavelength 
disk, such as the existing CD. and to a 2-3 modulation 
demodulator 32 as the demodulation section for a short 
wavelength disk on which, for example. 2-3 modulated 
signals are recorded. Those demodulators pa-form predeter 
mined demodulations on the supplied RF signals and send 
the resultant demodulated output data to a selector 33. The 
selector 33 selects one of the demodulated output data in 
accordance with a control signal from a disk discriminating 
circuit 34 of this invention. The selected demodulated output 
data is transferred via a correcting circuit 35 to an unillus 
trated circuit at the subsequent stage. The control signal 
supplied to the selector 33 from the disk discriminating 
circuit 34 may be the aforementioned single polarity dis 
criminating signal. 
As the level of the control signal dilfers in accordance 

with the discrimination result from the disk discriminating 
circuit 34, the selector 33 selectively outputs the demodu 
lated data from the EFM demodulator to the correcting 
circuit 33 in the case where a long-wavelength disk is to be 
read, and outputs the demodulated data from the 2-3 modu 
lation demodulator to the correcting circuit 33 in the case 
where a short-wavelength disk is to be read. That is, it is 
possible to switch the demodulation system which matches 
with the disk to be read in accordance with the disk 
discrimination result. 
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Although the foregoing description of this embodiment 
has discussed the disk discriminating apparatus which uses 
an RF signal or a focus sum signal, the envelope of the RF 
signal may be used instead of those two signals. Although 
this embodiment discriminates a disk-shaped recording 
medium, this invention is not limited to this type, but may 
be adapted for any optical recording medium, whatever the 
con?guration, as long as information is recorded in the form 
of pits. Although this embodiment is capable of discrimi 
nating two types of disks with dill’erent pit depths, this 
invention may be adapted to an apparatus which discrimi 
nates three or more types of disks or optical recording media 
with different pit depths. 
As described above in detail, the optical recording 

medium discriminating apparatus according to the ?rst 
aspect of this invention detects the phase di?’erence between 
a read signal and a push-pull signal, both obtained by a light 
beam of a predetermined wavelength incident to a recording 
medium, and disu'iminates to what type of an optical 
recording medium the depths of recorded-information car 
rying pits belong, based on this phase di?‘erence. Therefore, 
this apparatus can discriminate di?’erent types of optical 
recording media of the same shape with diiferent recording 
systems or reproduction systems. 
An embodiment according to the second aspect of this 

invention will now be described with reference to the 
accompanying drawings. 
To begin with, the principle of the disk discrimination of 

this invention will be described with reference to FIG. 6, 
which shows the same curves as shown in FIG. 1 represent 
ing the relationship between the pit depths and modulation 
levels. 
As has been mentioned earlier, it is obvious from the 

graph that whatever the wavelength of the light beam is, if 
information is recorded with the pit depth that maximizes 
the modulation level of the RF signal, a push-pull signal 
with a su?icient amplitude (modulation level=0) cannot be 
acquired That is, the tracking servo using the push-pull 
signal will not be successful. As a possible solution to this 
problem, the modulation level of the RF signal to be set may 
be made Iowa than the maximum value so that information 
is recorded with the pit depth that allows the push-pull signal 
to have a suf?cient modulation level. When information is 
recorded with the pit depth that maximizes the modulation 
level of the push-pull signal, however, the modulation level 
of the RF signal acquired from this pit depth decreases 
signi?cantly, making it likely to cause deterioration of the 
SIN ratio. 

Let us now consider short-wavelength disks which have 
the same outer shape as the above-desuibed CD, whose 
light beam for reading information has a wavelength set to, 
for example. 425 nm as one standard for the reproduction 
system, which are being developed for the practical use. 
Suppose that disks are normalized in such a way that the pit 
depth of this type of disk is set with priority given to the 
modulation level of the RF signal, i.e., within the vicinity of 
the maximum value of the modulation level of the RF signal 
and within the range where the acquired push-pull signal 
hardly has an amplitude (e.g., the range B). 

This range B is the range of the variation in the pit depth 
of short-wavelength disks equivalent to the range of the 
variation in the pit depth of the existing CDs which are 
long-wavelength disks. With regard to the existing CDs, 
information is recorded with the pit depth of 1/4 of 633 nm. 
and the results of measuring completed sample CDs show 
that the variation falls within the range A (the values 0.236 
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8 
to 0.296 normalized with 633 nm) in FIG. 6. From the range 
A converted in terms of 433 am, the range B of the variation 
in the pit depth of a short-wavelength disk is obtained. When 
a light beam of 425 nm to be used for a short-wavelength 
disk is incident to a long-wavelength disk, the acquired 
push-pull signal shows the modulation level close to the 
maximum value. 

Between the cases where a short-wavelength light beam is 
incident to a short-wavelength disk and where the short 
wavelength light beam is incident to a long-wavelength disk, 
the amplitude level of the push-pull signal differs. That is, 
the push-pull signal acquired from a long-wavelength disk 
and the push-pull signal acquired from a short-wavelength 
disk has at least an amplitude level diiference in the range C 
in FIG. 6. The principle of the present invention for disk 
discrimination is to utilize the fact that the modulation level 
of the push-pull signal, acquired by the incident light beam 
of a predetermined wavelength, differs between disks with 
di?‘erent standards for the recording pits or reproduction 
wavelength. The following will speci?cally discuss how to 
discriminate disks based on that principle. 

FIG. 7 shows the structure of the essential part of a disk 
discriminating circuit according to another embodiment of 
this invention. 

Referring to FIG. ‘I, the 4-split light-receiving element 11 
has its light-receiving surface split to the four light-receiving 
areas A, B, C and D by two orthogonal lines. Those 
light-receiving areas A to D receive the re?ected and dif 
fracted light of a short-wavelength of, for example, 425 nm 
from the stn'face of a disk pit (not shown) in such a way that 
the two orthogonal lines are along the lrack’s tangential 
direction and the radial direction of the disk, respectively. 
The photoelectric conversion outputs of the individual light 
receiving areas of the light-receiving element 11 are sup 
plied to the adder 12 to be added together. The adder 12 
outputs the resultant signal as a read signal having a modu 
lated component of the light beam incident to the disk, 
which are dependent on the presence or absence of pits and 
the pit length. This read signal is supplied to a high-pass 
?lter (HPF) 121 for the extraction of an RF signal, and is 
also supplied to a low-pass ?lter (LPF) 122 for the extraction 
of a focus sum signal. 
The light-receiving areas A and B of the light-receiving 

element 11 form one of two areas line-symmetrical to each 
other in the track’s tangential direction and the light 
receiving areas C and D form the other area. The photo 
electric conversion outputs of the light-receiving areas A and 
B are supplied to the adder 21 to be added together, and 
photoelectric conversion outputs of the light-receiving areas 
C and D are supplied to the adder 22 to be added together. 
The output signals of the adders 21 and 22 are supplied to 
the inverting input terminal and non-inverting input terminal 
of the differential ampli?er 23 as front and back or right and 
left received light outputs of the re?ected and di?racted light 
with a given track’s tangential line in between. The di?’er 
ential ampli?er 23 acquires an output signal corresponding 
to the diiference between the supplied, received light 
outputs, and supplies the output signal as a push-pull signal 
to a peak hold circuit 24? and a bottom hold circuit 24B. 
Those hold circuits supply signals corresponding to the peak 
value and bottom value of the push-pull signal to the 
non-inverting input terminal and inverting input terminal of 
a suhtracter 125, respectively. The subtracter 125 obtains the 
difference between the supplied signals and sends a signal 
according to the amplitude level of the push-pull signal to a 
divider 126. The divider 126, which also receives the focus 
sum signal from the LPF 122, divides the value of the signal 
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from the subtracter 125 by the value of the focus sum signal, 
and supplies the divisional result or a signal having the level 
corresponding to the ratio of both input signals to the 
non-inverting input terminal of a comparator 127. 
The comparator 127 also receives a comparison reference 

voltage from a power supply 271 at its inverting input 
terminal inverting input terminal. The comparator 127 
outputs, as a disk discriminating signal, a binary signal 
having a predetermined high level or low level according to 
the level of the output of the divider 126 with respect to this 
comparison reference voltage. The comparison reference 
voltage may be a voltage having a value corresponding to 
the modulation level of the push-pull signal which lies 
within the range C in FIG. 6. In other words, the comparison 
reference voltage is set to a value corresponding to the 
modulation level at which the modulation levels of pu sh-pull 
signals acquired from target disks (the disk having the pit 
depth in the range A and the disk having the pit depth in the 
range B in this case) do not overlap each other. 

According to the thus constituted disk discriminating 
circuit, in the information reading mode for a long 
wavelength disk with the open tracking servo loop by the 
push-pull method, when the target disk is a short-wavelength 
disk having the pit depth in the range B in FIG. 6, for 
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example, the amplitude of the push-pull signal output from 25 
the diiferential ampli?er 23 indicates zero or a small level 
close to zero. As the divider 126 divides this small amplitude 
value of the push-pull signal by the value of the focus sum 
signal (equivalent to the RF signal; see the modulation level 
of the RF signal for L=425 in the range B in FIG. 6), which 
has a maximum value or a large value close thereto, the 
divisional result becomes zero or a small value close to zero. 
This means that the comparator 127 outputs a low-level disk 
discriminating signal. In the same information reading 
mode, when the target disk is a long-wavelength disk having 
the pit depth in the range A in FIG. 6, the amplitude of the 
push-pull signal output from the differential ampli?er 23 
indicates a maximum value or a large level close thereto. As 
the divider 126 divides this large amplitude value of the 
push-pull signal by the value of the focus sum signal, which 
is the middle level between the maximum value and zero, 
the divisional result becomes a relatively large value which 
means that the comparator 127 has outputted a high-level 
disk discriminating signal. 
The reason why the amplitude level of the push-pull 

signal is divided by the level of the focus sum signal by the 
divider 126 is to eliminate the need for changing the value 
of the comparison reference voltage to be input into the 
comparator 127 due to a di?’erence in the re?ectance of a 
light beam at the target disk or a variation in power of the 
emitted light beam. Although this embodiment employs the 
structure for compensating for one input signal to the 
comparator 127 with respect to such a change in re?ectance 
or power, the structure may be modi?ed to compensate for 
the other input signal to the comparator 127, i.e., the 
comparison reference voltage. 

Because the level of the disk discriminating signal di?’ers 
between a short-wavelength disk and a long-wavelength 
disk, it is possible to discriminate whether the target disk is 
for a short wavelength or a long wavelength. The disk 
discrimination is also possible by using the phenomenon that 
the amplitude level of the push-pull signal dilfers depending 
on the pit depth, besides between the ranges A and B. 
The demodulation system in FIG. 5 for use in an 

infonnation-on-disk reproducing apparatus, which can read 
information from both a short-wavelength disk and a long 
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10 
wavelength disk, can be constructed by using the above 
described disk discriminating circuit. 

Although the foregoing description of this embodiment 
has discussed the disk discriminating apparatus which uses 
the focus sum signal, the RF signal (its modulation level) 
may be used instead of the focus sum signal. Although this 
embodiment discriminates a disk-shaped recording medium, 
this invention is not limited to this type, but may be adapted 
for any optical recording medium, whatever the shape is, as 
long as information is recorded in the form of pits. Although 
this embodiment is capable of discriminating two types of 
disks with diiferent pit depths, this invention may be adapted 
to an apparatus which discriminates three or more types of 
disks or optical recording media with different pit depths. 
What is claimed is: 
1. An optical recording medium discriminating apparatus 

for discriminating at least two types of optical recording 
media having pits of di?erent depths which carry recorded 
information, comprising: 
means for causing a light beam of a predetermined 

wavelength to be incident to an optical recording 
medium, detecting an amount of returning light there 
from and producing a read signal according to said 
detected amount of returning light; 

means for detecting amounts of light in two areas, line 
symmetrical to each other in a tangential direction of a 
track consisting of a sequence of pits, from said amount 
of retln'ning light, and producing a push-pull signal 
corresponding to a difference between said amounts of 
light in said two areas; and 

phase comparing means for detecting a phase di?erence 
between said read signal and said push-pull signal, 
whereby a type of said optical recording medium is 
discriminated based on said phase diiference. 

2. The optical recording medium discriminating apparatus 
according to claim 1, wherein said phase comparing means 
has: 

wave shaping means for binarizing said read signal and 
said push-pull signal to produce two rectangular-wave 
signals; and 

means for detecting a phase diiference between said two 
rectangular-wave signals, 

said wave shaping means including means for compen 
sating for duty ratios of said read signal and said 
push-pull signal. 

3. The optical recording medium discriminating apparatus 
according to claim 1, wherein said read signal is a signal 
according to an envelope of an RF signal. 

4. The optical recording medium discriminating apparatus 
according to claim 1, wherein said read signal is a focus sum 
signal. 

5. The optical recording medium discriminating apparatus 
according to claim 2. wherein said read signal is a signal 
according to an envelope of an RF signal. 

6. The optical recording medium discriminating apparatus 
according to claim 2, wherein said read signal is a focus sum 
signal. 

7. An optical recording medium discriminating apparatus 
for discriminating at least two types of optical recording 
media having pits of di?’erent depths which carry recorded 
information, comprising: 

means for causing a light beam of a predetermined 
wavelength to be incident to an optical recording 
medium, detecting amounts of returning light in two 
areas, line-symmetrical to each other in a tangential 
direction of a track consisting of a sequence of pits, 
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from an amount of returning light from the optical 
recording medium and producing a push-pull signal 
corresponding to a difference between the amounts of 
light in the two areas; and 

recording medium type discriminating means for dis 
criminating a type of the optical recording medium by 
comparing a level of the push-pull signal with a refer 
ence level. 

8. The optical recording medium discriminating apparatus 
according to claim 7 , further comprising means for detecting 
said amount of returning light and producing a read signal 
according to said detected amount of returning light; and 

wherein said recording medium type discriminating 
means produces a signal according to a ratio of an 
amplitude level of said push-pull signal to a level of 
said read signal and compares a level of said produced 
signal with said reference level. 

9. The optical recording discriminating apparatus 
according to claim 8, wherein said read signal is a signal 
according to an envelope of an RF signal. 

10. The optical recording medium discriminating appa 
ratus according to claim 8, whm'ein said read signal is a 
focus sum signal. 

11. An optical recording medium discriminating apparatus 

20 

for discriminating at least two types of optical recording 25 
media having pits of different depths which carry recorded 
information, comprising: 

12 
means for causing a light beam of a predetermining 

wavelength to be incident to an optical recording 
medium, detecting amounts of returning light in two 
areas, line-symmetrical to each other in a tangential 
direction of a track consisting of a sequence of pits, 
from the amount of returning light from the optical 
recording medium, and producing a push-pull signal 
corresponding to a di?ierence the amounts of light in the 
two areas; and 

level comparing means for comparing a level of the 
push-pull signal with a reference level, whereby a type 
of the optical recording medium is discriminated based 
on a comparison result from the level comparing 
means; and 

means for detecting the amount of returning light and 
producing a read signal according to the detected 
amount of returning light, 

wherein the level comparing means has compensation 
means for compensating for the reference level based 
on a level of the read signal. 

12. The optical recording medium discriminating appa 
ratus according to claim 11, wherein said read signal is a 
signal according to an envelope of an RF signal. 

13. The optical recording medium discriminating appa 
ratus according to claim 11, wherein said read signal is a 
focus sum signal. 


